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1.  INTRODUCTION

1.1 PURPOSE

This document presents the Hubble Space Telescope (HST)
Servicing Mission 3 (SM3) Integration and Test Plan for the
NASA/Goddard Space Flight Center (GSFC), Code 442, HST Flight
Systems and Servicing Project (FS&SP). The flight hardware test
plan described in this document validates interface, functional,

and system requirements that provide confidence in mission

SUCCess.

1.2 SCOPE

The activities covered by this plan comprise the flight payload
cycle from GSFC Receiving and Inspection (R&I) testing through
payload launch and subsequent de-integration. This plan also
addresses post-mission de-integration at GSFC. The SM3 I&T plan
focuses on the technical approach and methodology for the system
Integration and Test (I&T) of flight components into the HST
Electrical System, Mechanical Simulator, and HST Ground System
at GSFC. Test objectives, procedures, responsibilities, general
hardware and software requirements, and support and facility
requirements are defined. This document contains an overview of

the activities at the launch site. Launch site activities are

defined in more detail in the SM3 Launch Site Support Plan.

1.3 MISSION IDENTIFICATION

The HST Project is identified as a Class-B program in accordance

with NASA Management Instruction (NMI) 8010.1A. A program of
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this type has a reasonable tradeoff between risk and cost
because of a capability to recover by acceptable means from an
in-orbit failure. GSFC imposes Standard Payload Assurance
Requirements (SPAR-3) guidelines for HST replacement hardware
and software. SM3 is the third in a series of scheduled and
call-up missions that provide on-orbit servicing of the obser-
vatory support equipment and Scientific Instruments (SIs).
Orbital Replacement Instruments (ORIs), Orbital Replacement
Units (ORUs), the Space Support Equipment (SSE), and EVA Crew
Aids and Tools (CATs) are manifested on this mission. ORIs are
new, replacement, or upgraded SIs. ORUs are the components that
provide the observatory with power, communications, data SCN 001
management, and tracking and pointing capabilities. The SSQF
accommodates the payload during flight and provides the capab-
1lity for the mechanical support, control, and umbilical support
of HST by the Orbiter during servicing and checkout. The CATs
facilitate the removal, temporary storage (parking), trans-
lation, and installation activities associated with replacing
ORUs and ORIs by the crew. Early in 1999 the SM3 Mission was

divided into two separate missions identified as SM32 and SM3B.

1.4 SM3A & B PAYLOAD DESCRIPTION
The SM3A Payload consists of:

ORUs

« HST 486 Replacement Computer
« Solid State Recorder (SSR)

« Fine Guidance Sensor/Radial Bay Module (FGS/RBM)
* Rate Sensor Unit (RSU)

* S-Band Single Access Transmitter (SSAT)
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« Voltage/Temperature Improvement Kit (VIK)
« New QOuter Blanket Laver (NOBL)

» Shield/Shell Replacement Fabric (SSRF)

SSE

« Flight Support System (FSS)
« ORU Carrier (ORUC)

EVA Crew Ailds and Tools (CATs)
+ Power Ratchet Tool

+ BRBi-Stem Braces

¢« Aft Fixture

The SM3B Pavyload consists of:

ORIs
« Advanced Camera for Surveys (ACS)

 Aft Shroud Cooling System/NICMOS Cooling System
(ASCS/NCS)

+ Solar Array 3 (SA3) and Second Diode Box Assemblies
(DBAZ)

« Power Control Unit (PCU) SCN 001

« New Outer Blanket Layer (NOBL)

« Flight Support System (FSS)
* Rigid Array Carrier (RAC)
« Second Axial Carrier (SAC) SCN 001

« Multi Use Lightweight Equipment (MULE) Carrier
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EVA Crew Alds and Tools (CATs)
 Power Ratchet Tool

« SI Parking Fixture
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« Bi-Stem Braces

1.5 GSFC INTEGRATION TESTING OVERVIEW

The test flow at GSFC consists of up to six major types of

flight hardware checkout, verification, and analysis

(see Figure 1-1).

1.5.1 GSFC Activities

Flight hardware is inspected, cleaned as necessary, and moved

into the clean room after delivery to GSFC. The hardware

developer may run post-shipment tests before turning over

primary responsibility to the GSFC I&T Teamn.

All critical mechanical interfaces and envelopes are verified
prior to installation into Vehicle Electrical Systems Test
(VEST) Facility, High Fidelity Mechanical Simulator (HFMS), or
integration with other interface hardware such as Scientific
Instrument Protective Enclosures (SIPEs) or ORU Protective
Enclosures (OPEs). Fit checks are performed for interface
cables, mounting hardware, the (SIPE), (OPEs), External
Simulation Facility (ESF), and EVA CATs as appropriate.

Electrical tests start with interface testing consisting of con-

tinuity and isolation checks, electrical power, command, and

telemetry interface checks.

Aliveness and Functional tests verify prime and redundant sub-

system capabillities and operational modes of the flight hardware
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to the extent allowed by ground testing. These tests are per-

formed with the flight unit electrically connected to the VEST
facility.

During the I&T process, periods are set aside for crew famili-
arization of hardware including installation into and removal
from protective enclosures, VEST, ESF, and the HFMS. Instal-

lation and removal practice is done with flight hardware and

hardware simulators.

In conjunction with each series of replacement hardware tests,
the Space Telescope Operations Control Center (STOCC) performs
system level tests to verify commanding capability and telemetry
handling. This is accomplished by execution of a Servicing

Mission Ground Test (SMGT) for each flight item primary sub-

system.

End-to-end ground system testing is performed from the STOCC
with all SM3 replacement hardware except SA3 Wing assemblies,
integrated into the VEST Facility. The Solar Array Power
Console (SAPC) simulates the SA3 wing assemblies due to their

size and passive function.

The System Compatibility Test is performed by the VOCC with the
VEST Structure configured to replicate the HST in its post-
servicing mission observatory configuration. The purpose of
this test is to verify that the new replacement hardware will be
compatible with the HST observatory and will functionally
perform in the system environment as it is intended to be used.

This process validates that all mission hardware works as an
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integrated system with all other elements of the HST, the flight

software, the ground system and databases.

The flight hardware undergoes pre-shipment tests prior to ship-
ment to the launch site. Upon successful completion of all

testing and the pre-shipment review at GSFC, the hardware is

packed and shipped to KSC.

1.5.2 KSC Activities

The SIs, ORUs, and SSE are inspected and any necessary cleaning
performed. Post-shipment testing and final flight configuration
closeout are completed. The replacement units are integrated
lnto the respective protective enclosures and carriers as re-
quired. If a CITE test is required, the SSE with ORUs and ORIs
is installed into a test cell in the Vertical Processing Faci-
lity (VPF). CITE test is performed between the SSE and Orbiter
simulation equipment. The payload is moved to the launch pad
and integrated into the Orbiter. An Orbiter Interface Verifi-

cation Test (IVT) and End-To-End (ETE) tests are performed with
the integrated payload at the pad.

1.5.3 On-Orbit Activities

Members of the GSFC I&T Team provide support during the launch
and on-orbit servicing activities under the direction of the
Servicing Mission Manager. Participation of these personnel is
required in the Mission Control Center (MCC) at the Johnson
Space Center (JSC), GSFC STOCC, the VEST Facility, and at the
launch site. During launch and the on-orbit mission, these

personnel serve in advisory and analytical support roles.
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1.5.4 De-integration Activities

After the Orbiter returns to the Orbiter Processing Facility
(OPF), the KSC Team is responsible for removal of the payload
from the Orbiter and transporting it to a payload processing
facility. The GSFC I&T Team de-integrates the payload and
prepares the payload for shipment to GSFC.

The returned hardware is removed from the SIPEs and OPEs as

required. The SIs and ORUs are de-integrated and undergo
extensive contamination inspection. The flight hardware is

returned to the responsible hardware managers for further

evaluation and disposition.

1.6 REFERENCE DOCUMENTS

The following documents were used as sources for requirements

and technical information in the development of this plan:

Document Number Document Title

N/A Engineering Services Division Safety Manual

FED-STD-2089D Clean Room and Work Station Requirements,
Controlled Environment

GEVS-SE Rev. A General Environmental Verification

January, 1990 Specification For STS and ELV Payloads,
Subsystems and Components

GMI 1700.3Aa System Safety for Orbital Flight Projects

GMI 1710.6 Design, Inspection, and Certification of

Lifting Devices and Equipment

ICD 2-19001 Shuttle Orbiter/Carge Standard Interfaces
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KHB 1700.7B

LMSC/P106546
LMSC/P016262A
NHB-1700.1
NSS/G0-1740.9

P-442-0704

P-442-0770
P-442-0785

P-442-07786
P-442-07787

P-442-2183

PIP Annex 8
PIP Annex 9

SCM-1020

SMO-1020
SMO-1060

SMO-1080
SMC-1090
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Document Title

Shuttle Orbiter to HST SM Cargo Element

Interface Control Document

NASA KSC/CCAFS Space Shuttle Payload Ground
Safety Handbook

HST FS&S Health and Safety Plan
EMI Test Plan

NASA Safety Policy and Reqguirements Document
NASA Safety Standard for Lifting Devices and
Equipment

HST Servicing Mission Contamination Control
Master Plan

HST Work Order Procedure

Standard Operating Procedures for Flight
Systems and Support Integration and Test
FS&SP Standardized I&T Procedure Guide

F5&S Project HST Anomaly Reporting System

Procedure

Hubble Space Telescope Third Servicing Mission
Photo Documentation Plan

HST Servicing Mission Launch Site Support Plan

HST Servicing Mission Pavlocad Verification

Requlirements

HST Flight Projects Configuration Management
Plan

Constraints and Restrictions Document

SI C&DH and SI Thermal Constraint/Action Value

Document
HST VEST CARD

Operations Limitations Document
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SPAR-3

SPS-2703

ST-ICD-01

ST-ICD-02 (E)

ST-ICD-08

ST-ICD-10

ST-ICD-91

ST-ICD-97

ST~-ICD-98

ST/SE-02
STE-43

STR-02D
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Document Title

HST SM3 EVA Verification Plan
HST SM Management Plan

Standard Payload Assurance Requirements for
STS and ELV Pavloads and Instruments
Cleaning, Handling, and Storage - Space
Shuttle ST/LS

HST Level II Interface Control Document,

Support Systems Module to Optical Telescope
Assembly

HST Level II Interface Control Document, Axial
Sclentific Instrument to the Optical Telescope
Assenmbly and the Support Systems Module

HST Level II Interface Control Document,
Scientific Instruments to Scientific
Instruments Control and Data Handling System
HST Level II Interface Control Document, HST
to Space Support Equipment

Axlal Scientific Instrument to Space Support
Equipment Interface Control Document

HST Orbital Replacement Unit to Space Support

Equipment Interface Control Document

Aft Shroud Cooling System/NICMOS Cooling
System to HST Interface Control Document
Space Telescope Systems Description Handbook

HST SM3 Crew Aids and Tools Design and

Verification Specification

HST Level II Requirements Document, Scientific
Instrument to the Optical Telescope Assembly
and the Support Systems Module
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"STR-27
STR-29

STR-80
STR-81
VvOPO-0003
VPPL-0001
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Document Title

%

HST COSTAR Performance Assurance Requirements

HST Servicing Mission Contamination Control

Requirements
SM3 Level II Requirements

HST SM3 FS&S Level III FS&SP Requirements
VEST Operations Contingency Plan
HST-G VEST ESD Control Requirements and

Implementation Plan

1-11



SMR-3040
Baseline Issue
May 21, 1999

2.  INTEGRATION AND TEST ORGANIZATION

2.1 ORGANIZATIONAL STRUCTURE

SM3 activity falls under the direct control of the Deputy
Project Manager (DPM) as shown in Figure 2-1. The DPM supports

a Verification Team chaired by the Deputy Associate Director of

Flight Projects for HST.

The Integration and Test Manager, in direct control of all I&T
activity, leads a core team of key personnel. Fach flight
hardware element test activity is executed under the overall

direction of a Test Director. Test teams are established to

perform each I&T activity.

2.2 ORI/ORU/SUBSYSTEM INTEGRATION AND TEST TEAMS

The development contractor or organization delivers each ORI and
ORU to the FS&SP and the respective I&T Team. Members of

development teams are an integral part of the I&T Teamns. Key
personnel for each test are listed in the appropriate procedure.

A generic representation of the ORI/ORU/Subsystem I&T Team is

shown in Figure 2-2.

The Test Director is in overall charge of the unit under test
(UUT) and the supporting elements. The Test Director reports to
the I&T Manager, and coordinates with the I&T Systems Engineer
and Test Conductors in preparing for and executing tests. The
ORI/ORU Subsystem Manager has the direct responsibility for the

readiness, health, and welfare of the UUT during testing
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lncluding data evaluation and the investigation and resolution

of anomalies.

Each team includes a Test Conductor (TC) who is totally familiar
with the operation of the UUT and the operation of the
assoclated major Ground Support Equipment (GSE), simulators, and
ORI/ORUs. Prior to delivery of the ORI or ORU, the TC has

worked with the I&T Team to formulate the procedures.

2-4



SMR-3040
Baseline Issue
May 21, 1999

3.  MANAGEMENT

3.1 ADMINISTRATIVE CONTROLS

Verification of safety and quality requirements, ground systems
verification, flight system integrity, and Crew Familiarization
are fundamental to the success of the mission. These objec-
tives, the most important of which is to ensure the safety of

personnel and hardware, are accomplished by the implementation

of various control measures.

3.1.1 Reviews

Pre-test reviews that address the readiness of flight hardware,
test equipment, facilities, test personnel, and procedures
precede all tests of flight hardware. Pre-test reviews are
conducted by the key ORI/ORU test personnel and approved by the
1&T Manager. An overall I&T readiness review is held prior to

the 1nitliation of actual testing of any SM3 hardware under the

1&T program.

Following flight hardware tests, post-test reviews are held
during which test data is reviewed to determine conformance with
performance requirements. The review is led by the I&T Manager
and supported by key personnel from the Core I&T Team and each
ORI/ORU Subsystem team. In addition, daily test team meetings

are held by the I&T manager to coordinate test activities and

manage test discrepancies.

Prior to shipment of any equipment to the launch site a pre-ship

review is conducted by the GSFC Systems Review Office. The pre-
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ship review examines the total test record of each SM3 flight

hardware element. Test records are presented by the Project,

concentrating on open anomaly reports.

3.1.2 Documentation Requirements

Throughout all phases of I&T approved procedures are developed
and used. The documentation required to perform the I&T acti-
vities described in this plan is reviewed by the flight hardware
development organization representative and the ORI/ORU Sub-
system Teams prior to the performance of the procedure. De-
velopment organizations are responsible for availability of
technical documentation, including drawings and other descrip-
tilve data, development test plans and procedures, and the
history of tests and anomalies. Each I&T Team is responsible
for development of test procedures. The DPM Verification team

at their discretion may review all procedures and results.

3.1.2.1 Procedures. Objectives, prerequisites, methodology,

unique safing procedures and hazard controls, facility require-

ments, and equipment requirements are specified in each electri-

cal and mechanilical procedure in accordance with the FS&SP Stan-

dardized I&T Procedure Guide, P-442-0786. FEach procedure also
includes the configurations, contamination control, personnel
required, detailed step-by-step methodology, measurements to be
made, data to be acquired and the pass/fail criteria. Autom-
ated test "procs" (PSTOL or CCL procedures) are identified by
their respective unique mnemonic and includes operator instruc-

tions for activation, and if needed, operator responses.
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All procedures must receive concurrence by the corresponding
ORI/ORU Subysytem Team Manager and the Test Team Systems
Engineer. Approval of each procedure is required by the I&T
Manager, Flight Assurance Manager, and the Test Director. Once
approved, procedures (including the associated software) are
under control of the appropriate Configuration Management Office
(CMO) . The Test Director, Flight Assurance Manager, and key
managers approve, 1n writing, deviations to test procedures
before continuing the test. Redlining of test procedures is
performed as required, with appropriate approvals, to reflect
the most current situation A Quality Assurance Engineer wit-
nesses performance of all tests. The test procedure includes
objectives, required output, and criteria for determining

acceptabllity of results for each analysis required as part of

the test process.

During execution of VEST procedures, contingency operations are
governed by the VEST Operations Contingency Plan (VOPO-0003).
This document defines all contingency operations, such as test

shut down due to weather or other environmental conditions.

3.1.2.2  Work Order Authorization. All work is done by approved

Work Order Authorization (WOA). The WOA is to be generated and

approved 1n accordance with the "Hubble Space Telescope Work

Order Procedure" (P-442-0770).

3.1.2.3 Test Reports. After completion of each test, the Test

Conductor provides a test report. The report summarizes the
test results, data analyses, test configuration, test team con-

clusions, and if applicable, the status of all anomalies
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encountered during the integration and test process. The "As-
Run" test procedures and all data generated during execution of

the procedure become part of the test report. Test reports are

published with-in two weeks of test completion.

3.1.2.4 Anomaly Reports. All anomalous conditions are docu-
mented in accordance with the HST Anomaly Reporting System (HARS)

document (P-442-0787) on a HST Anomaly Report (HAR) form. These
reports document and track individual anomalous events and the
approved resolution. HARS is designed to support all elements

of Code 442 activities at GSFC and KSC. The cognizant GSFC/Code
442 Office Head assembles an Anomaly Review Board (ARB). The ARBE
chairperson has responsibility to resolve HARs and provide status
to the GSFC/Code 442 Office Head. Anomalies fall into two classi-
fications: major and minor. Major anomalies are those that impact
cost, schedule, or interface. All others are considered minor
anomalies. The closure of a major anomaly requires review and

approval by the 442 Deputy Project Manager. A minor anomaly
can be closed by the ARB.

3.1.2.5 Hardware Log Books. Hardware log books are generated and

maintained by the Flight Assurance Group. WOAs, procedures, test
reports, summaries of operational hours and power cycles, and
anomaly reports are included as official records with the Hardware
Log Books. The log books present a chronological history of all
information pertinent to individual flight items. The corresponding
log book remains with the hardware throughout the entire flight

preparation. This documentation is available for review upon

request at the hardware location.
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3.1.3 Performance Verification Requirements

Performance requirements are derived from the Contract End Item
(CEI} Specification and Interface Control Document (s} (ICD) for
each UUT. The performance verification requirements are also

traceable to the Level I requirements documents.

During typical flight system integration at GSFC, the complete
spacecraft is assembled and tested in a "build-up" process that
results in a substantial amount of regression testing of compo-
nents 1n the system environment. For the Servicing Mission, the
VEST provides a high fidelity test bed where performance and
compatibility at the system and Observatory level are thoroughly
demonstrated. The HFMS provides the facility for checking

mechanical interfaces of the ORIs and ORUs.

Starting with test results delivered by the developer a test

database 1s maintained by the appropriate hardware manager

throughout the I&T activity. This database is used as a

baseline for comparison of results from subsequent tests and

operations. Since all flight hardware is fully gqualified and

tested prior to delivery to GSFC, no environmental tests are

included in the I&T process.

3.2 HANDLING, TRANSPORTATION, AND STORAGE REQUIREMENTS

Handling, transportation, and storage equipment provide pro-

tection for the ORIs/ORUs, GSE, SSE, and CATs during all phases
of transportation and handling of the flight hardware. Require-
ments for this equipment are imposed in accordance with STR-02D,

ST-ICD-01, ST-ICD-02E, and ST-ICD-97. Unique requirements for
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specific hardware are listed in the corresponding subsection of

this document.

3.3 ENVIRONMENTAL CONTROL REQUIREMENTS

All ground tests are performed under ambient temperature (65°F
to 75°F) and pressure conditions. Relative humidity is main-
talned between 30 percent and 50 percent. Temperature, humi-
dity, and pressure requirements are defined in STR-02D. Hard-
ware-specific environmental conditions imposed during GSFC I&T

activities conform to the requirements described in the corres-

ponding hardware subsection of this document.

3.4 CONTAMINATION CONTROL REQUIREMENTS

All Servicing Mission flight equipment is protected from
contamination in accordance with the Hubble Space Telescope

Servicing Mission Contamination Control Requirements, STR-29

and ST-ICD-02E.

All personnel handling flight equipment are trained in clean
room practices. Hardware-specific contamination control

requlrements are described in the corresponding hardware
subsection of this document. Unique contamination control

requirements are also included in individual procedures where

appropriate.

3.5 SAFETY REQUIREMENTS

All testing and handling of flight egquipment conforms to the
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constraints and restrictions of the HST Constraints and Restric-
tions Document (CARD, HST Operations Limitations Document (OLD,
and the HST VEST CARD. All employees are cognizant of the on-
going fire, accident, and injury prevention policies for I&T
activity at GSFC set forth in the HST FS&S Health and Safety
Plan, LMSC/P106546 and the Engineering Services Division Safety
Manual. Safety surveillance for mission critical hardware 1is
maintained throughout the entire I&T program. Specific measures
to minimize risk to personnel and equipment are included in the
procedures. A hazards analysis is performed prior to initiation
of activity that may have a high degree of risk. As a general
rule, written procedures govern all payload activity. Only
qualified and, as appropriate, certified personnel are involved
in these activities. If hazards are identified they are docu-
mented and brought to the attention of the I&T Manager and Code
442 Safety personnel. The Test Conductor has the authority to
order an emergency shutdown or safing of the VEST Facility in
the event that safety is compromised. All lifting equipment
used to lift flight hardware is certified by Code 442 personnel

prior to the actual 1lift. Hardware-specific safety requirements

are described in the corresponding hardware subsection of this

document. Unique safety requirements are also included in

individual procedures where appropriate.

3.6 PHOTOGRAPHIC/VIDEC REQUIREMENTS

Photographs and video documentation, as specified by the TC in
the appropriate procedure or work order, document the hardware
and all pertinent aspects of the procedure. Photographic and
video requirements are defined in the Hubble Space Telescope

Third Servicing Mission Photo Documentation Plan (P-442-2183).
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The TC 1s authorized to require documentation of special

activities or anomalies.

3.7 QUALITY ASSURANCE

Quality Assurance is implemented by use of established systems
organized and structured in compliance with the requirements set
forth in the HST COSTAR Performance Assurance Requirements and
in Performance Assurance Requirements for the Satellite Servic-
ing Project documents. These requirements impose the implemen-
tation and maintenance of a product assurance and safety program
that encompasses all hardware and software (flight and ground
systems) that interface with flight systems and all launch site

activities.

3.8 PERSONNEL TRAINING REQUIREMENTS

Personnel performing certain hands-on types of work such as
soldering, crimping, operation of cranes and forklifts, etc. are
required to have the prescribed training courses and to be in

possession of current certifications.

All members of the I&T Team having direct physical contact with
flight hardware are required to have completed the appropriate
Electrostatic Discharge (ESD) training and to be familiar with

GSFC ESD requirements as detailed in VPPL-0001.

3-8



SMR-3040
Baseline Issue
May 21, 1898

3.9 FACILITY ACCESS REQUIREMENTS

Personnel supporting the servicing mission payload activity
require authorization for access to the facilities where the

activities occur through the Project Support Manager.

3.9.1 Goddard Space Flight Center

A list of personnel permitted access to each controlled area is
maintained by the facility manager. The facility manager
arranges any necessary screening or other measure as required by
the Project. 1In those areas where I&T activities are ongoing,
the Test Director has complete authority over the flight hard-
are and test systems and may deny access to or cause the removal
of any person. the authority of the test director is necessary

to protect flight systems and to ensure personnel safety.

3.9.2 Kennedy Space Center

All members of the team selected for launch site support and any

personnel in on-call status require access to the center.
Various facillities at KSC (e.g., Vertical Processing Facility,
Orbiter Processing Facility, Launch Pad, etc.) require “Tempo-
rary Access Authorization” badging. This badging requires
training for the various facilities, proper clearance, and

Project determination for escort or no escort required.

3-9



SMR-3040
Baseliline Iscsue

May 21, 19899

3.10 REQUIREMENTS FLOW DOWN AND VERIFICATION

Mechanical interfaces defined in SM3 flight hardware interface
control documents are verified. OTA-to-SSM interfaces for the

Axial SI envelopes and FGS envelopes are also verified.

"Off-the-shelf" spares and other equipment originally designed

for the initial HST deployment mission are covered by the
product assurance requirements under which the equipment was
originally produced. This I&T Plan descends from the Product

Assurance requlirements and the Level I, II, and III System

Requirements Documents.

System requirements are defined in the Level I, Level II, and
Level III Requirements Documents. The SM3 Level II Regquirements
Document, STR-80, and SM3 Level IIT Requirements Document,

STR-81, calls out the system-level verification requirements

that are the basis for this Integration and Test Plan.
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4. GSFC GROUND SUPPORT EQUIPMENT

4.1 VEHICLE ELECTRICAL SYSTEM TEST FACILITY

The VEST Facility provides a high fidelity electrical simulation
of the HST to which SM ORUs and ORIs are mated for ground veri-
fication of system operation and compatibility. VEST also pro-
vides a mechanical simulator for fit checking various test arti-
cles. The I&T activities performed in the VEST Facility provide

confidence in the success of on-orbit installation and systemnm

operation of new hardware.

4.1.1 Electrical Test Support

The VEST structure consists of the Support Systems Module (SSM)
and Optical Telescope A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>